Importance of several cysteine residues for the chloride conductance of trout anion exchanger 1 (tAE1).
In this study, we devised a cysteine-focused point mutation analysis of the chloride channel function of trout anion exchanger 1 (tAE1) expressed in X. laevis oocytes. Seven cysteines, belonging to the transmembrane domain of tAE1, were mutated into serines (either individually or in groups) and the effects of these mutations on the chloride conductance of injected oocytes were measured. We showed that three cysteines were essential for the functional expression of tAE1. Namely, mutations C462S, C583S and C588S reduced Cl(-) conductance by 68%, 52% and 83%, respectively, when compared to wild type tAE1. These residual conductances were still inhibited by 0.5 mM niflumic acid. Western blot experiments demonstrated that C462 was involved in protein expression onto the plasma membrane. A mutant devoid of this residue was unable to express onto the plasma membrane, especially if several other cysteines were missing: consequently, the cysteine-less mutant of tAE1 was not functional. C583 and C588 were involved in the channel function of tAE1 as shown by anion substitution experiments proving that selectivity of the mutated pore differs from the wild type one. On the contrary, they were not involved in the Cl(-)/HCO(3)(-) exchange function of tAE1, as demonstrated by intracellular pH measurements. These and several complementary mutations allow us to conclude that a mutant of tAE1 containing the sole C462 can drive a marginal Cl(-) current; however, the minimal configuration necessary to get optimal functional expression of the tAE1 chloride channel is that of a mutant containing unaffected residues C462, C583 and C588.